Internal Vertical Mvenment Devi ces and Foundati on Base Pl ates

General Considerations- Internal measurenment devices generally
consist of two major types: those that are placed within a
structure during construction or as it is being build, and after
construction within a drill hole. The devices are used to neasure
total or relative horizontal, vertical, or rotational nmovements
or differential novenments in any desired plane. Verti cal
novenents, which indicate settlenents of the enbanknent, are
commonly the result of consolidation of foundation soils or
enbankment materials. Internal vertical novenent (IVM devices
and base plates (BP) are installed within or below a structure
during construction to nonitor these novenents. The settlenent
plate installation (SP) can be installed during construction or
after construction using a drill hole to nmeasure foundation
settl enent.

Description of system Internal vertical novenent and base plate
devi ces used a sinple conmbination of two different sizes of steel
pipe. A 2-inch dianmeter pipe was used as the mai n standpi pe and
a 1 and '2-inch dianmeter pipe was used as the sliding or

measur enent point. The |IVM neasurenent points were installed in
either 5 or 10-foot intervals based on the height of the
enbanknent . At each nmeasurenent point a two-foot |ong piece of
steel channel iron was attached to the 1 and '2-inch steel pipe
and pl aced agai nst the previously conpacted enbanknent materi al s.
Al'l open joints between the two different sizes of steel pipe
were sealed with oakum

Base plates were made fromsimlar naterials as the VM The
base plate neasuring point was typically installed at the contact
of the foundation materials and the enbankment materials being
constructed. The base plate nmeasurenent point consisted of 1
inch steel pipe with a two-foot piece of steel channel iron
attached to it. Attached to the steel channel perpendicular to
the steel pipe were two, 2 feet by 2 feet and 1/4-inch thick
steel plates. The plates were installed against the natural
ground surface where the settlenent is neasured. Two-inch

di aneter steel pipe was than extended to the surface of the
enbanknment as it was being constructed. The open joints between
the two different sizes of steel pipe near the nmeasurenent point
were sealed with oakum Al other pipe joint were screwed

t oget her conpl etely.

When it is necessary to get foundation settlenment data and a base
plate installation is not possible to install, than a settl enent
pl ate can be used. A settlenent plate 3-feet by 3-feet by -
inch is installed at the contact of the foundation materials and
t he enmbanknent materials. The plate is surveyed for station
of fset, and elevation and than it is covered by one foot of sand.
The enmbanknent is then constructed wi thout the problens of a
riser pipe being in the way of construction equi pnent. Once the
dam has been constructed, drilling should be conducted using a



hol | ow stem auger with a m ni numinside dianmeter of 2-inches
should be used. Drill to contact the enbedded steel settlenent
plate. During drilling, the vertical alignment of the drill rig
nmust be nonitored by surveying or sone other neans nmaking
corrections to the drill rigs’ vertical alignnent as necessary.
Drill to locate the top of the settlenment plate. Once the plate
has been | ocated, install 1-inch schedule 80 PVC pipe coupl ed
together wth internal couplings, to the top of the steel
settlenment plate. Wash the hole if necessary to allow the PVC
pipe to rest on top of the steel plate. Install 1/4-inch steel
pi pe inside of the 1-inch PVC pipe, this steel pipe nust rest on
top of the steel plate. Use standard pipe couplings to couple
the 1/4-inch pipe together to reach the steel plate. The smaller
pi pe nust be sticking above the surface of the 1-inch PVC at the
collar of the drill hole once it has been installed. The smaller
pipe will be used to take all future nmeasurenments and the | ength
of the pipe installed fromthe finished surface to the top of the
steel plate nust be nmeasured during installation. The nmeasured
length is used to calculate the elevation of the settlenent plate
after installation is conpleted. Pull the holl ow stem auger and
PVC pi pe back fromthe top of the settlenent plate approximtely

1-foot and backfill the drill hole with 1-foot of sand-bentonite
m x above the settlenent plate. |If water is encountered in the
drill hole, bentonite grout should be used instead. The

bentonite is used as a grout seal so that the will not enter the
PVC pi pe above the bottom 1-foot zone. Pull the auger increnents
and grout the hole fromthe bottomto the top. Mke sure that
the pipes do not rise during grouting or auger renoval. Hole
conpl etion should consist of cutting off the 1-inch PVC pipe

bel ow ground surface, cutting off the 1/4-inch steel pipe 4-

i nches above the PVC pipe and installing a manhol e cover.

Taki ng readings. - Mnitoring of 1VMs and BP's is acconplished
on a designated schedul e by | owering the readi ng probe attached
to a survey tape into the riser pipe and successively stopping at
each cross armlocation, starting with the uppernost cross arm
The probed is | owered just past the cross armand then lifted
until the | atches make contact with the cross armdevice. The
depth to that point fromthe top of the pipe is then recorded.
Each cross armis then nmeasured in the same nmanner progressing
downward. The probe may be renoved fromthe pipe by lowering it
to the latching plate (which closes the probe) at the bottom of
the pipe. The elevation of the top of the pipe nust then be
determ ned from an of f-damreference benchmark and then the pipe
cap is replaced. Oiginal elevations at the various |evels of
the vertical novenent device are obtained during the installation
of each cross armunit. Elevations are commonly determ ned to an
accuracy of 0.01 foot.

The original elevations are conpared to the present elevations to
determ ne the settlenment of the neasuring point or base plate.

Al ways check the probe for conplete closure before entering the
probe into the installation. Check the value of probe constant



so that it is the sanme as for previous surveys. The constant is
the distance fromthe zero point of the survey chain to the top
of the pawls on the probe. The pawls are the point where the
nmeasurenents are nmade too. Make sure that the end | oop on the
survey chain is not |oose or broken.

Monitoring of settlenent plates requires standard differential -

| eveling techniques. The term nation points of the pipes from
the settlenent plates are survey for currant elevations. The
settlement of the plate would be the same as the settlenment of
the 1/4-inch pipe on the surface. The rate or anount of
settlenment would be the difference between the initial elevation
of the plate and the current el evation.

Probl ens with Taking of Reading Internal Vertical Mvenents, Base
Plates, and Settlenent Plates. - The biggest problemw th taking
of reading for these settlenent devices occurs when the
settlement probe refuses to come out of the installation. This
can occur because of three reasons: (1) the probe will not |atch
or close, (2) the installation has beconme plugged, or (3) the
survey chain attached to the probe breaks. Wen the probe does
not latch, the nmeasuring pawls will catch against the end of the
1- 1/ 2-inch-di ameter neasuring pipes. The reasons for the probe
not | atching could be caused by incorrect adjustnment of the paw s
spring causing inconplete closure, or build-up of silt on the

| at ching plate not allow ng enough di stance for the probe to

cl ose conpletely and latch. A safety rope nmade of

1/ 16-inch-di anet er parachute cord should al ways be attached to
the probe in case the survey chain breaks. This cord, if not
removed at the same tine the probe is renoved fromthe
installation, can also cause the probe to stick.

Settlement plates if installed term nating at a manhol e, can have
the surface settle enough that the neasuring pipe will push
against the lid or cover of the manhole. This will require that
t he neasurenment pipe being cut off.

Mai nt enance. - The torpedo neasuring device nust be kept clean
and free of grit. It is suggested that the measuring device be
di sassenbl ed as far as practicable, cleaned or flushed with clear
wat er after each day's readings and oiled. The neasuring tape
shoul d be carefully dried and inspected for kinks and breaks. An
application of silicon grease on the tape will retard corrosion.
If the pawls on the torpedo probe refuse to |latch when the

tor pedo has reached the latching assenbly at the bottom of the
riser pipe, a section of '2-inch pipe, 2 feet long or |onger, can
be slipped over the tape and safety rope and lowered by a wire
into the installation until it rests on the probe. This added
wei ght should latch the probe so that it can be renoved.

Some | VM devi ces corrode or beconme plugged with silt
necessitating periodic cleaning. Such cleaning can normally be



acconplished by jetting with water under high pressure or through
use of chimey brushes for pipe sidewall cleaning.

Silt enters the installation at the neasurenent |ocations or
cross arns and settles to the bottom During jetting, use a
2-inch-di anmeter PVC pipe |lowered to the bottom of the hole so
the silt wll be lifted out by the rising water. The corrosion
Wil build up on the interior of the pipes. The type of pipe
used in IVMand BP installations is black iron pipe, which wll
rust or corrode with tinme. Brushes will renove this corrosion
for the time being, but with time the corrosion builds up again
within the installation requiring the cleaning of the
installation to be needed.

Settlenment plates require either the cutting off of the steel
1/ 4-inch pi pe because of foundation heaving or adding to the
st eel pipe because of foundation settlenent.



